Introduction
Studies of the population dynamics of Scottish red deer have shown that on poor hill land most of the adult and calf mortality occurs in late winter and early spring, when their nutritional status is low and weather is often severe (Lowe, 1969; Mitchell, McCowan & Parish, 1971) . In areas where the deer are better nourished and winter mortality is low, e.g. in Glen Dye, Kincardineshire, and in farmed deer, perinatal calf losses may, on the other hand, be the most important factor affecting recruitment into the population (Staines, 1978) . Of 6 captive red deer kept and studied indoors, 2 had difficulty in calving and 2 showed initially poor lactation (Arman, 1974) (Blaxter, Kay, Sharman, Cunningham & Hamilton, 1974) and the present report arose from the opportunity to watch calving in 56 tame hinds ranging freely in large paddocks.
Materials and Methods
The deer farm
The farm consisted of some 2200 km2 of roughhill land divided naturally into an upper undulating peaty moorland at 350-450 m elevation where the hinds spent most of the winter, and two conjoined valleys on the steeply sloping sides of which the calvings were observed. The whole area was enclosed by high tensile fencing and subdivided. The 4 paddocks in which the calving hinds were watched ranged from 170-310 m and from 2-4-8-8 104 m2. Some time after the birth, and usually after the calf was dry and suckled, it was weighed and sexed. A correction of 0-1 kg was added to the weights of the 4 calves which were weighed wet and unsuckled.
Results

Behaviour ofthe hinds
The hinds had a marked diurnal behaviour pattern, which varied according to the weather. They usually moved downhill to the bottom corner of their enclosure by 08:00-08:30 h and waited for the food which was brought at 09:00-10:00 h. After feeding they tended to rest along the lower side of their enclosure, moving upwards in the late morning or early afternoon, and to spend the night at higher altitude.
In After contractions had lasted for 9 h, calving of Hind 37 was assisted : the presentation was normal but the cervix was very tight. The calf was rejected and died after 1 day.
Hind 38 had weak contractions at intervals for 2 days and was very restless. She was moved to the handling pens but then calved without help. She had little milk and her calf was weak and died after 3 days.
Hind 51 developed a vaginal infection the day after calving and her calf died 2 days later, appar¬ ently from shortage of milk. The calf of Hind 3 also died from shortage of milk and that of Hind 20 died after becoming separated from its mother by a fence. Hind 30 gave birth to a dead calf and Hind 9 had a dead, full-term calf removed. These problems all occurred with hinds having their first calf. It is difficult to assess what would have happened at some of the calvings without veterinary or other intervention. Calf losses were 16-1 % of pregnancies and 11-3% of those born alive and would probably have been of similar magnitude without human interference. Veterinary treatment did, however, prevent loss of at least one hind.
Discussion
The details of parturition recorded in Table 1 are similar to those described for captive red deer by Arman (1974) , for sheep by Hersher, Richmond & Moore (1963) and for hartebeest (Alcelaphus buselaphus) by Gosling (1969) . Parturition and calf development are more rapid in the wildebeest (Connochaetes taurinus), in which prédation on newborn calves is high (Estes, 1966) . Maternal and early calf behaviour have been described by Arman, Kay, Goodall & Sharman (1974) , CluttonBrock & Guinness (1975) and Kelly & Drew (1976) .
The pattern of diurnal movement in our hinds, with most animals on low ground in the morning, is the opposite of that of wild deer in summer, which tend to spend the nights on low ground and move upwards in the daytime (Darling, 1937; Lowe, 1966 (Mitchell, 1973) . A yearling pregnancy rate of 67 % was recorded in Glen Dye, an area of low deer density close to the deer farm, by Staines (1978) . In very favourable areas, e.g. lowland deer parks (Mitchell, 1973) or rich habitats in New Zealand (Daniel, 1963) , yearling pregnancy rates of 80-90% have been recorded, and in farmed deer in New Zealand a 91 % calf crop was obtained from 2-year-old hinds (Drew, 1976 (Mitchell, 1973) . Calf mortality is also an important factor in recruitment. Sustainable culls vary from one-sixth to one-third of wild populations (Mitchell, Staines & Welch, 1977 (Mitchell et al, 1971) . The main unknown factor in the population dynamics of wild stocks is the extent of calf mortality in the calving season. Staines (1978) estimated that 29-44 % of calves, mainly from first-calvers, disappeared between pregnancy and autumn in Glen Dye. On a farm in New Zealand, in the first year when the hinds had been brought in only 6 weeks before parturition, calf mortality was 21 %, largely due to bullying by the hinds, but in later years losses were only 5 % (Drew, 1976) . In our study, losses were 16T % of pregnancies (11 -3 % of live births) from a group of 56 hinds of which 50 were pregnant for the first time. These results provide further evidence that perinatal calf mortality may be quite high in first-calvers and may have a significant effect on recruitment into deer populations. Even in a farming situation, the losses could not have been prevented.
